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On the Transmissibility of Long Waves along a Canal when there are Abrupt Changes in Depth.
By Kaname KURIHARA.
(Comm. by S. NAKAMURA, M. I. A., Oct. 12, 1935.) 1. It is already known that a water wave is partly reflected and partly transmitted at a point where there is an abrupt change in the section of the canal.1)
In the present paper, the problem isextended to the case when there are two such points, so that the portion of the canal between them is shallower or deeper than other portions, in order to determine the effect of such conditions upon the transmissibility of long waves.
2. In the annexed figure, S's are the cross sectional areas. The boundary between S1 and S2 is denoted by I (x=0) and that between S2 and S3 by II (x=1). The wave is supposed to proceed from left to right, or in the direction of x-positive.
At the left side of the boundary I we may expect an incident and a reflected wave, and at its rightside, also an " incident" and a re flected wave which comes back from the boundary II. When the wave length is sufficiently great, and the change in depth at I or II is so abrupt that it is complete within a distance small in comparison with a wave length, we may consider, by the suitable choice of o and o', that the pressures are the same on both sides of the boundary, and that the flow is also the same.
We have, therefore, a set of equations for the boundary I: and another set :
for the boundary II.
from (2). By the substitution of (4) in (3), we have
The phase difference ƒAE between A1 and A3 is given by 3. Now we can see by (6) that the transmissibility depends upon the factor T. whose variations are as follows.
We confine ourselves to the case when S1k1 S3k3, and m1m2 =1. (ii) T is maximum when l is an odd multiple of 22/4 for a given value of m1 or m2, and we have thenthe least transmission.
T is minimum when l is an even multiple of ƒÉ2/4, and the transmis sion is most intense.
Generally speaking, the effect of the shallower or deeper portion is to render the canal selective for a complex wave.
4. Lastly, the author hopes that the theoretical investigations as given above may be of some use in the study of the behaviour of Tunami when it proceeds along a canal-like estuary of variable depth, or for mitigating, more or less, its destructive power.
